This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 06-005867 
(43)Date of publication of application : 14.01.1994 



(51)lnt.CI. 



H01L 29/784 



(21) Application number : 04-160632 (71 Applicant : HITACHI LTD 

(22) Date of filing : 19.06.1992 (72)lnventor : IIJIMATETSUO 



104 



,113 



(54) SEMICONDUCTOR DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a small and low-consumption 
power MOS transistor without deteriorating the 
breakdown strength. 

CONSTITUTION: A plurality of well diffused layers 101 
are formed on the semiconductor substrate for a power 
MOS transistor 100, a source area 104 is formed in the 
well diffused layer 101 and a semiconductor substrate 
other than the well diffused layer 101 is formed as a 
drain substrate layer 1 03. High concentration impurities 
are introduced at the top of the drain substrate layer 103 
sandwiched by the plurality of well diffused layers 101 
from the substrate and a high concentration impurity 
introducing part 120 is formed. The high concentration 
impurity introducing part 120 has a larger cross-section 

in the horizontal direction at the bottom and the higher concentration impurities are introduced 
at the top. The concentration profile of the high concentration impurity introducing part 120 is 
formed by two steps and implantation is performed twice by different implantation depths so 
as to form the profile. 
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(54) [«W^W3 *»»*BacFt<7)JBgL&ft 



(57) [«*)] 

[*Jft] S h7^^ 10 0 tf)*MMfr£ 

a44*JBi o irttcy-*«#i 0 4#^£ix, me 
i o 3 t ltm^, ittjfE»o^/uffifkJl 10 1. 

nrv^o K»ft5F*l»«A»i 2 ott, 




1 

[t»#* 1 1 % 1 ^*m^o*»^S«(cm^F*RI^ 
■rt'>4 < 1 1> 2 BL±«*S nfcJR 2 <o^n<n * x 

fl>»E»# * # < 4 S J: 5 tc^J* * ixfc »S V —MO 10 

2 ] ttB¥*tt£«0?ttttS&* t lxio 

6X1 0 15 cm" 3 -l X 1 0 16 cm" 3 r^ar.^^4#^^1- 
[!S#*g3] »3ft*l4)ttt2^ISttOfflE2aJt^ ^ 

ff»*iafcT*»t**»fejTo J: 5 fc Ltr t 
£^8^*#g©t7)M£;!r£ 0 

[0 0 0 1]' 

OSFETtffl^ftKa^I? - h 7>^^^{CjSfflLT 

A«Hbixfcl(E!H^J7-MOS h^v^^fcfUffiLTiT Jfl 

[0 0 0 2 ] 

3 0 0 V~6 0 0Vi«*f/^-MOS h?^* 
*#&*tn?*>8 (^Jx.^m^'»«il{I^V Y7y9 8 0 
71) o i5¥^»S^!7-MOS h7V^^{C^T 

»«*nfc sfcBfco. « 

<&tt*y-* ■ F>Y y|B**«©«ff5t*#a*3;fc 
■tEEoftJbtfBfcftS. SEtc VSffi®o±«<DPfl 
■*s*»6)*u**:»^- h Ku--f vPflGQ&ttJg 



4#§^3P6 — 5 8 6 7 
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[0003] h^y^^^^Mf^i'Joo, 
H'y®«t l ^g$tfil^fi<-r^<, Bi 2 5 

lSl 2 0 3^J:Sl 2 0 3 a, 2 0 3 a, -fciKtt& 
fc5F*Mfc*r**U tot, «/Mfcfc#5±E*>'Sa: 

;fr#¥P4 3 7 6 2 8 6*fcJ:Drlft!B*nr^8, ^ 
»3gl4, KW y-y-*HI»flE#3 0 0 VEX±tf>/*!7 
-MOS h 7^^^{C^^rtt!?3:/UifctfeJB 2 0 1, 
2 0 1, -«C»*nfc±EKW>'SStJB2 0 3 a, 2 
0 3 a, -TW^tttttf. ^7-MOSh7y^^ 
8 ;* >ISaiw-#JB®^ ^^ri: 

»«ri«a*fc, lHS<»AtfcfcOTfc5 (Hi 3 

-r ) . 

[0004] 

[»K#tfftLJ:5*:-*"8RJKl La>Lfc#fc, ±E» 

«tt<&<6T«:Bofc»^ BT©J:54W«J«*«>8r 

fl20l, 2 0 1, •■•ra±w|BB*:«». roBBlc^ 
fi££*l8 Kl"f >gt£JI^_b£&2 0 3 a, 2 0 3 a, 

48. ^oT, Jh&Of*£«o KK^ 
SffiJico±«P^A**i8^*6«3^»ft^:«* Sr. 
SJi6ft^l«i, iJx/ulfcfcjiroRgPflPB^offi 

4£>4i\ EPfe, ±E'<7;*--**r»iRU £G>/<9;< 
-#t:ttot»aSiifc/^-Mos h7y^^©» 

3f£J: (^^^^) «o«Mt*, *at4SJ:5M, K 
^^>£^iiic^A^ii8^Mfe^«^^^^^^:^-r 
Safc»**)8. Sot, Ki^^ySffiJii-*A*ix8^ 

*a*«M4«:»8fc»fc, ±ffi**lftrc«« 

[0005] *»w»*>}&»8»*«c**rJfc*n^to 
r% »ff»ttittT**8rift<. /J^S, fits*** 
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[0 0 0 6 ] 

< i t 2B±oJ*^*Wt!**ftfc*»«SII» 
©KB8I*«*#< ft* J: 5fc»J***ifc»ll^!7-MO 

[0 0 0 7 ] 

ft5tonr»*3ftSi«<fta 

ifc, »#«3 0#El£j:ft[;£, iE^KWHc: 

ft-5 zao^Fttttfl-fea^jiortTbiis^r, ^fm 

[0 0 0 8 ] 

[H»J] KT*«Bw-*tt«fco^"C\ B1-B3 40 

^IS/^!7-MOS h7>^^ 1 0 0(O»i|f 

l o Ota*^ . K W K 

I'-T^SKi! 1 0 3 05FJ*»»*3ft5l X 1 0 14 cnf 3 ~4 
xi0 14 cii" 3 T^oT, FL^-f y»jffiS:3 0 0 V~6 0 

[0 0 0 9 )^7, :^/^-Mosh7y^^io 
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ffilO 9 0T«U-I4 KU-f VfflOglSil 0 8 
tfJ&SSixT^So X, fflGXSJI 1 0 3{:ii^o P 
f(D!)x^a»110 1 t 10 1, •••xtw-+*<Mt* 
lior, ioi', -iweiBPi (lw) irti 
jS;£*it^6 0 :^p!)i/i'S»Sioi, 101, ■•• 
XVf-^*^tt*Ji 10 1', 101', -fctt, 
S«*Efl£n&OXttft?MttfMe <y-*««) 1 
0 4, 1 0 4-«i^Tl^ e ^lth7>^^ 
£>ft®}0#, ^(Z)ft^/*fil 0 1* ,J0 1' 
y-hm«'l 0 2TO»BKif-ir*^*»lft4ii*J:5 

[0 0 10] X, lEp^xyi/»I10 1, 10 1, 

•■■Mft^wiior , ioi' , -tcft**i 
S«ftiASi2 0«^ri/^o r^SSS^ 

IH4M*A«1 2014, *OtRft3ft««<ttSHonT*2p 
#fio»rB«ff** < fc5##T*> t),'*ASixr^ 

Mt»^A^i 2oii fta-rsijfc, fra^ 

r*j«$ii, fe^x, ZtoWtStfuyj—fryi. Bio 
»c*1-i5fc, 2&1© («*a, b) fc«fls+3. 
t, ±««©««a (BIT, miiSi»£g (SH) i 

t«m*?«*b (ar. ^2S5»sji («2jg) i 

2 0B«'t^) O^frMfcjBS (^CD^*M) £91$* 
[0011] X, ±Ei«JBft^*fi*»A« 120 _b*-£ 

n^])^>mtm (?-vmtm io6^^u^ 

hlI1 0 2, 1 0 2 -3&S»J*S*lT*3 0, ««i-6J: 

5{::^-h«*i0 2, i0 2ORIPIHl:t!>x 
/^fSioi, lOi-Wft^flio 
l' , 10 1' , ■»o««#ft£*ft3J:5fcfcoTi* 
5o X, y-h^#1 0 2, 1 0 2 -i*^i»St 
Sd^tCj;*? KU"f ^«LWa***3*lS (02) . 

[0012] t&B&_bffio£ 5fc«rit*nrj5ts«Ei[/<7 

-MOS h7^^ 1 0 OteJ^T^-fMii^ni?* 
ICnfOilfMWAll 2 0?rWt5 (0 

3) o z<Dn<D^mm (y v) o?r^^^i4, ^oss 

X l 0 15 cnf 3 *iS, !T*)3&^^«$i 5 4-5jumS 
11 01 a) h>^>i«Sl0 3*ffi 



ttfkJIi o l ai:BSp^ttfto>(^7 • #rm£fr 
or (H9 0>*MftIV) , ft^SlOl 1 
5 (H4) o 

SEfc, ±Elfc*l 1 0 1 a l£-****tl 3 2£^j* 
L, COttSil 0 1 a^O, K l"f VSSl 1 0 3 

l<pK»*ii 5. wtf>JgloS5«&/§l 2 OA 
OTftflol3d5JS2 0i«aiSjii 2 0Bi45 (05) 0 

-5 (19, 2jKMIII#HR) o 

K vg&JI 1 o 3 o^ffiiey- hflftYbJR 106^ 

toir-ML, wisc^iBA^yav (102) 

11 0 2, 1 0 2, -Sr^roy- MlLD2*5-8 u 
m, Key- hSSmomiHLS^l 5-2 4 itmti 
5£ 5fc#/*+ £ (06) o 

Hcv^±E«rtS*ufcy- hmffii 0 2, i0 2-£ 
•7^^ir, nftlMKioioM^ail 

l£, |On #x/H£flcJil 0 1 b, 101b, ■'•4r-f>' 

ylRiiosCp^i/utetSioi, loiaw 
**/i46*Ji ior, ioi', ■"#»*sns, 3E 

lc, COfflglOl, 101, 101', 10 1' K 
MLT, ±15^— h««l0 2, 1 0 2, "&^*;J>£ 
LtfflVNfc, nf«»-f^^7-MiaDRp^ 

x^ttMioi, ioi-Mf^>/«iio 

x* , 101' , ■•■rtai:n»3F«»a»i (y-^ffl 

tt) 1 0 4, 1 04-m777^^^K«l, 
(0 7) , 

^*>$> srmmm (Wiiisio 2 > 107^ 

11, ill - (V-*miifflo^0;^) Sr, 

it, A liBlfti l 2£3&*U rft&^-^v^LT 
*/r<DE«l/<^->«:»fi)t1-6 (0 8) o 

^LT, fRftatCfcSA l - S i ^7b^/Wo 
ytm> *»««Wl 1 3*rJ!MtU *>?4>ir'<yY 

SKi 0 9(7>SBicaffi««i 0 8^ifiriii:i 

[00 13] ^OJ^fcLTWfcftfc^P-MOS h7 
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e 

.y^^lOOli K^^ItEil03O?fep!>* 

/*SSioi, ioi, -Mft^ttSio 

i' , 101' . -izx-oxmititzmftK. mm&* 
«»*A«i2o^fiitsn, u^r^iASuo 

T^-SOT (f lOBiSI 1 2 0 Alzm^ZtiZT-H 

*m&#tt 2 ^S5»s/s 1 2 0 b <nm&x 9 m< teats 

ffll 2 OC^CS^g^liiA^l 2 Ort"CJ&#fc 

^7^^^5§S^ittr^ort>, */<!7 

-MOS K9V^^(04*tt3&s*at/i5J: 5fc, HP 

[0 0 14] IKC, ±Ef*^?-MOSh9^ 

KlToi: 5 ic5StR tfcir^o, S^7-MOS h7 
Vv^KitLT^lX *<&4»tt#l«0J:Lfc. BIT, R 
JE1-S. 

[0 0 15] *^M|C0nf ^^/W^-MOS h^V 
(KWyfff-3 0 0-6 00V) tt, £*T<Z> 

(1) Fl/>fySfiS^«ftlS=l x l 0 14 cnf 3 ~ 
4X10 14 cm" 3 

(2) 1 1 &m&m 1 2 0 AOT>awt= 6 x 1 0 15 

30 cra~ 3 -l X l 0 16 cnf 3 ; = 2-3 u m^ft (010 

cDAieT^-fgi!) 

(3) 12 AS&B 1 2 0 B <DyfnVom&= 1 X 1 0 15 
cm' 3 -5Xl0 15 cni" 3 ;i^=2~3yingS (010 

(4) y-hStl 0 2, 1 0 2 00^- MILD- 5- 
8/im ; y- h*«IRJtf>IBPBLS- 1 5 - 2 4 ju m 

(5) p *:n/UttftlOffl£<0MWLW=l. 5-2. 
5 /i m 

(6) p £x^ffi»g .(^ + *;HI) CO^ffiCDifSLC- 
4<? 1 5 u m£Xh 

[0016] ^J:^{Ct-ot^(C/^-MOS h 

45tRONi,V-^- VfflBffiVDSS) ttHllOSI 

m lCTtTofct**(D/^!7-MO S h (01 
3i;«oh7y^^ (012) OX-X^IC^o/i 
*a»tt«T3R-f) (01 l<D«ti&£T^-f) tClt 

50 ySffii-y- hflSMottfbfllSft *tt 



7 

[0 0 17] £JlJbO<fc JSlO&»»g 1 2 0 AO 

* 2 <7>SiI£/g 1 2 0 B *^F*E05»«<fc 

&S<L, B*JK<ftaT««-C^tt»li*«:-nJ:9 
«K-f5 (il2(O7«*^l*S2 0 3 a«^ 

[0 0 18] ifc, #25tt«On#'<7-MOS h^V 
^^{Ctntt, Kl/^>Ifig 1 0 3<7)±3|$lC^J*£ 
jh,fc»»S*tt»3»A» 120^11 &S£Jg 1 2 0 A 
i:l2SIgll 2 0 B0 2«fcttfcfcoT*3 5/ JBl ^ 

7^#«* (tfvsetRON, y— * ■ Ku-rvMM 
jEvdss, *]§31g5c) *r*atti tfc4 4*-?o/ha[ft 
S>BS£fc#**i:fcS. 

[0 0 19] K±*»W#fcJ:oTft*nfc»W*r*lll 

B&«tt. ««ttfcW*tfct>or*>5, ittfeOW* 
MiHSrJfcKLfc H9^^^Jc*5^rt>, 

ASnsn^Mftiiryy (p) , pM^&mti, 

[ 0 0 2 0 ] 

ftttto^iorwbiisa&msrffi^fcRHi-ntfTia 

o£*5!?"C*>3o #«Ktc«fcntf* ft*A^WiV- 

V««;<&it*BSJl:, »£EOffiTBS±«rB ?)oo, z^- 
MOS h7^^0/hS, fi»»«*ft^«dt*n «7 
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[HEOffiWftRn] 

[121] «H«Onf + ^8a^!7-MOS h7> 
v 1 ** 1 0 OOKEttfBB-CfcSo 

[12] HlO ^7^^^ 1 0 0Oy- MILD, y 
- h««*>MHlLS, ^**/M»lLC, !?3:;Ht»SoR 
«BIBLWS:RW-rSfc«)0»l|lTBBr-*>$. 

[S3] /^-MOS h7V^^ 1 0 OCDKitT'n-t? 

if^iAffil 2 0«r»rtU*:tt««r«1-WBBT 

[B4] B3 0*»ft:Ke«cS»^feS!>x^a«JBX 
0 6 f-+*^tt«Bfc«*Ufc*«*:«r»BB'C*>*. ' 

[as] B4o*aw*»«te-r>'^7*fTorjisiift3p 

Lfctttt*r«+»BB"e*>S. 

[B 6 ] B 5 o^iftgf^S^S 10 3 CD^®tC^- 

K««*:»ri£Lfcft1l8S:^i-»rBBT*>«. 

[17] B6 0**#SI«^y-htt««:^^^iLr 

■f»rBBT?*>». 
[B8] B7co^*#:^g(c, IBIM***^*^^ 

[B9] ilBJtat^o-fe^trffblxsV^^^oB* 

( [B10] -MO S h7y^^^IS7 P 

n7^"/^/7t^7 7tWo 
[Hi 1] *lS^^-MOS h7V^*>0*H4 
(*>1S*tR0N£, y-* • KWVIMMEVDSS) £t£ 

So 

[Hi 2] W^^!7-MOS h 9 

[11 3] tt*«Stt/<!7-MOS h7y^^^ift 
^n7^;^/7t^77T^5o 
• [ff*fl)R«] 

10 0 ftlnft^M^-MO S 

101 ^ai^ffiftl 
101' f"t*^*t1ftJI 

102 ^-hm^ 

103 Ku-r^stsJi 

l 2 0 S»«**fc^3JA$8 
1 2 OA MlSMS® 
1 2 0 B ff§2&*g|tJ§ (»2Ji) 
LW KW^d 

ls y-hm^cor^Pi 

LC f- + */MB . 

ld mi 
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